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@ An apparatus for driving a ribbon cassette (1) for a 
printer, which ribbon cassette includes a supply spool (11) 
and a take-up spool (7) between which an inked ribbon (20) 
extends, comprises a motor (2) for driving a driving shaft 
(4). The driving shaft can be directly coupled to the take-up 
spool of the ribbon cassette. A detector provides a signal to 
a processing unit in response to the ribbon transport, which 
processing unit can operate the motor for transporting a 
length of the ribbon as determined by a printed character. 

A ribbon cassette to be used at a printer with such an 
apparatus, comprises a cassette casing (18) with an output 
(21) and a feed opening (22), a supply (11) spool with a rib- 
bon supply and a take-up (7) spool for the used ribbon. The 
inked ribbon is directly led from the supply spool through 
the output and feed openings to the take-up spool. Both 
spools each are provided with a hollow spool hub (6, 10) 
which is accessible to and can be coupled with a driving 
shaft (4) and a detection shaft (8), respectively, through an 
opening formed in the bottom wall (24) of the cassette 
casing. 
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The invention relates to an apparatus for driving 
a ribbon cassette for a printer/ wherein the ribbon cassette 
includes a supply pool and a take-up spool, between which an 
inked ribbon extends, said apparatus comprises a motor for 

5 driving a driving shaft to which the ribbon cassette can be 
coupled, and a processing unit for operating the motor to 
transport a length of the ribbon determined by a printed 
character, and to a ribbon cassette to be used in a printer, 
said ribbon cassette comprises a cassette casing with an 

10 output and a feed opening, a supply spool with a ribbon sup- 
ply and a take-up spool for the used ribbon. 

At the known apparatus of this type the driving 
shaft is coupled with a transport roll mounted in the ribbon 
cassette by means of which the ribbon is drawn off the sup- 

15 ply spool. Said transport roll is coupled to the take-up 

spool by a belt coupling, whereby the transported ribbon is 
wound upon the take-up spool. The transport roll co-operates 
with a pressure roll also mounted in the ribbon cassette, 
which pressure roll presses the ribbon against the transport 

20 roll to guarantee the transport of the ribbon during rota- 
tion of the transport roll. Although the construction of 
this known apparatus is relatively simple, this apparatus 
shows the disadvantage that a rather complicated ribbon cas- 
sette has to be used, whereby several problems may arise in 

25 practice. If for example insufficient friction is present 
between the pressure roll and the transport roll, the tran- 
sport roll can slip with respect to the ribbon, which causes 
an inaccurate ribbon transport. If the pressure roll is 
pressed too strongly against the transport roll, wrinkles 

30 and ridges develop in the transported ribbon, which gives 
problems at winding the ribbon on the take-up spool. A fur- 
ther significant problem at this ribbon cassette is formed by 
the belt coupling between the transport roll and the take-up 
spool. When this belt coupling slips insufficiently, the 

35 ribbon will break immediately, while at too much slipping, 
the take-up spool will be slow. In both cases the cassette 
will eventually seize. 
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The invention aimes to provide an apparatus of 
the above-mentioned kind, in which said disadvantages are 
obviated in a simple but nevertheless effective manner. 

To this end, the apparatus according to the 
5 invention is characterized in that the driving shaft can be 
directly coupled with the take-up spool of the ribbon casset- 
te, and in that a detector is provided, which detector provi- 
des a signal to the processing unit in response to the ribbon 
transport. 

10 In this manner an accurate ribbon transport 

is guaranteed under all circumstances, wherein the proces- 
sing unit can easily derive the transported length of the 
ribbon from the signal received from the detector. 

As a continuous measurement of the transported 

15 length of the ribbon is not necessary for an accurate rib- 
bon transport, the apparatus according to the invention is 
preferably characterized in that the processing unit deter- 
mines the ribbon supply in the ribbon cassette by means of a 
memory in which angular rotation values belonging to a prede- 

20 termined signal of the detector and corresponding to conse- 
cutive values of the ribbon supply, are stored, wherein after 
reception of a control impulse the processing unit operates 
the motor until said predetermined signal of the detector is 
received, wherein the processing unit measures the actual 

25 angular rotation value and compares the measured value with 
the stored angular rotation values in order to determine the 
ribbon supply present, whereafter the processing unit ener- 
gizes the motor at each printed character for an angular ro- 
tation determined by the ribbon supply present and the 

30 printer character. 

Thereby, an accurate ribbon transport is guaran- 
teed for the complete ribbon supply of the ribbon cassette in 
a simple manner. 

According to the invention a switching means is 

35 provided for delivering a control impulse to the processing 
unit at opening and closing a protection cover of the printer 
through which cover the ribbon cassette is accessible. 

Further means may be provided for delivering a 
a control impulse to the processing unit each time after 



- 3 - 



0121971 



printing a number of characters. 

In this manner it is obtained that the ribbon 
supply present is regularly determined, which takes place in 
any case if the ribbon cassette may possibly be replaced. 

5 Further, the invention provides a ribbon cassette 

to be used in a printer, said ribbon cassette comprises a 
cassette casing with an output and a feed opening, a supply 
spool with a ribbon supply and a take— up spool for the used 
ribbon, said ribbon cassette according to the invention being 

10 characterized in that the inked ribbon is directly led from 
the supply spool through the output and feed openings to 
the take-up spool, wherein both spools each are provided with 
a hollow spool hub which is accessible for and can be coupled 
with a driving shaft and a detection shaft, respectively, 

15 through an opening formed in the bottom wall of the cassette 
casing. 

In this manner a very simple ribbon cassette is 
obtained, which consists of a minimum number of parts and can 
be manufactured at low costs. The operational reliability of 
20 the ribbon cassette according to the invention is very high. 

The invention will hereinafter be further explain- 
ed by reference to the drawings, in which embodiments of the 
apparatus and ribbon cassette according to the invention are 
shown. 

25 Fig. 1 shows a perspective view of a part of the 

apparatus according to the invention for driving a ribbon 
cassette according to the invention. 

Fig. 2 shows a block diagram of the electronical 
part of the apparatus according to the invention. 

30 Fig. 1 shows the mechanical part of an apparatus 

for driving a ribbon cassette 1, and fig. 2 shows the corres- 
ponding electronical part in the form of a block diagram. 
Such an apparatus is used in a printer of the daisy wheel 
type, which for example is used in a word processor to obtain 

35 a fine, good readable print of the formed text. 

The apparatus comprises a motor 2 driving a dri- 
ving shaft 4 through gears 3. The driving shaft 4 has a 
driving head 5 at the end opposite of the gear 3, which dri- 
ving head 5 can be coupled with a spool hub 6 of a take-up 
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spool 7 of the ribbon cassette 1. Further, the apparatus com- 
prises a detection shaft 8, one end of which carries a driven 
head 9 which can be coupled with a spool hub 10 of a supply 
spool 11 of the ribbon cassette 1. The detection shaft 8 car- 

5 ries at the end opposite of the head 9 a disc 12 with a down- 
wardly projecting circumferential edge 13, A number of slits 
14 regularly distributed along the circumference of the disc 
12 are provided in the edge 13. Further , a mounting block 15 
is provided , two portions 16 of which extend upwardly, the 

10 edge 13 of the disc 12 lying between said parts 16. A light 
source not shown is mounted in the one part 16 r while a pho- 
totransistor 17 is provided in the other part 16. During ro- 
tation of the disc 12 the phototransistor 17 will therefore 
deliver an impulse-shaped signal. 

15 As shown in fig. 1 the ribbon cassette is provided 

with a cassette casing 18 in which the take-up spool and the 
supply spool 11 are accommodated. The cassette casing 18 is 
closed by a cover 19. The inked ribbon 20 extends from the 
ribbon supply on the supply spool 11 through an output ope- 

20 ning 21 and a feed opening 22 directly to the take-up spool 
7. Brake pads 23 are provided in the output opening 21 and 
the feed opening 22 , respectively, which brake pads 2 3 pre- 
vent a rolling through of the supply and take-up spools 11 , 7 
at stopping the driving by the driving shaft 4 and maintain 

25 the portion of the ribbon 20 lying outside of the ribbon cas- 
sette 1 in a tight condition. Therefore , the ribbon cassette 1 
is constructed in a very simple manner with a minimum of 
parts and has a very high operational reliability. 

In the bottom wall 24 of the cassette casing 18 

30 openings 25 are provided, through which the hollow spool hubs 
6, 10 of the take-up and supply spools, respectively, are 
accessible for the heads 5, 9 of the driving shaft 4 and the 
detection shaft 8, respectively. In fig. 1 only opening 25 
for the spool hub 10 is visible. In a manner not further 

35 shown the spool hubs 6, 11 are provided with a suitable 

toothing at the inner side so that a reliable coupling with 
the heads 5 f 9 is guaranteed. 

Further, the ribbon cassette has a projecting boss 
26 and a locking edge 27 formed at the opposite side, by 
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means of which the ribbon cassette 1 can be locked in the 
printer. 

Fig. 2 shows a block diagram of the electronical 
part of the apparatus described , which comprises a processing 
5 unit 28 including a microprocessor. The processing unit 28 
operates the motor 2 made as a stepping motor, through a con- 
trol means 29. The phototransistor 17 operates as a detector 
providing an impulse-shaped signal in response to the ribbon 
transport to a comparator the output of which delivers a di- 
10 gital impulse signal to the processing unit 28. In this man- 
ner the processing unit 28 receives at operating the stepping 
motor 2 information on the corresponding ribbon transport. 

For printing the different characters the pro- 
cessing unit 28 operates the stepping motor 2 in a usual way 
15 in such a manner that after each printed character a length 
of the ribbon 20 as determined by the printed character is 
transported. To this end, the processing unit 28 receives 
data about the printed character through an input 31. The 
length of the ribbon 20 transported at each step of the step- 
20 ping motor 2 will however vary during the use of the ribbon 
cassette 1 so that the processing unit 28 has to determine 
the actual transported length of the ribbon 20. 

To this end the processing unit 28 can determine 
the ribbon supply present on the supply spool 11 of the rib- 
25 bon cassette 1 by means of the phototransistor 17 and a me- 
mory 32. The complete ribbon supply of the ribbon cassette 1 
is devided in a number of consecutive sections, wherein it is 
assumed for each section that at a given number of steps of 
the stepping motor 2 substantially the same length of the 
30 ribbon 20 will be transported. For the consecutive sections 
of the ribbon supply step numbers for the stepping motor 2 or 
angular rotation values of the take-up spool 7 belonging to a 
predetermined plurality of impulses of the phototransistor 
17, are stored in the memory 32. By operating the stepping 
35 motor 2 until the predetermined plurality of impulses from the 
phototransistor 17 is received the processing unit 28 can 
compare the required number of steps of the stepping motor 2 
with the stepping numbers stored in the memory 32, from 
which follows which section of the ribbon supply is used at 
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present. 

The ribbon supply present in the ribbon cassette 
should be determined in any case when an other ribbon casset- 
te is placed in the printer. To this end, a switching means 

5 33 is provided which delivers a control impulse to the pro- 
cessing unit 28 at opening and closing a not shown protection 
cover of the printer through which the ribbon cassette is 
accessible. Further f the ribbon supply may regularly be de- 
termined during operation of the printer, for which purpose a 

10 means 34 is provided for delivering a control impulse to the 
processing unit 28 each time after printing a number of cha- 
racters. After receiving a control impulse the processing 
unit 28 first operates the stepping motor 2 until a first 
impulse is received from the phototransis tor 17. Thereby it 

15 is guaranteed that the ribbon 20 is tightened and that the 
determination of the ribbon supply is initiated at one and 
the same position of the disc 12 with respect to the photo 
transistor 17. Subsequently, the processing unit counts the 
number of steps of the stepping motor 2 required until the 

20 predetermined number of impulses, for example two, is recei- 
ved from the phototransis tor 17. The processing unit 28 com- 
pares said number of steps with the step numbers stored in 
the memory 22, from which follows which section of the ribbon 
supply is used at the moment. Thereafter, the processing unit 

25 28 can operate the stepping motor 2 at each printed character 
for transporting the desired length of the ribbon 20. 

As an alternative it is possible to use a detector 
providing a signal to the processing unit 28 proportional to 
the ribbon transport so that the actual transported length of 

30 the ribbon is continuously measured. However, such an accura- 
te continuous measurement is not necessary in practice. 

The described manner for determining the actual 
transported length of the ribbon shows the advantage that the 
phototransis tor 17 directly co-operates with the supply 

3 5 spool 11 of the ribbon cassette 1 so that the output signal 
of the phototransistor 17 provides a reliable indication of 
the transport of the ribbon 20. Moreover, the phototransis- 
tor 17 may now also be used to detect a ribbon breakage or 
the depletion of the ribbon supply of the ribbon cassette 1. 
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To this end, the processing unit 28 delivers an 
alarm signal to an indicator 35 if after reception of the 
control impulse of the switching means 33 or the means 34 an 
impulse is not yet received from the phototransistor 17 af- 

5 ter a predetermined number of steps of the stepping motor 2. 
Thereby it is indicated to the user of the printer that the 
ribbon cassette 1 should be replaced. 

The invention is not restricted to the above- 
described embodiment which can be varied in a number of ways 

10 within the scope of the invention. 
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Claims 

1. Apparatus for driving a ribbon cassette for a 
printer/ wherein the ribbon cassette includes a supply spool 
and a take-up spool/ between which an inked ribbon extends, 
said apparatus comprises a motor for driving a driving shaft 

5 to which the ribbon cassette can be coupled, and a proces- 
sing unit for operating the motor to transport a length of 
the ribbon determined by a printed character, characterized 
in that the driving shaft can be directly coupled with the 
take-up spool of the ribbon cassette, and in that a detector 

10 is provided/ which detector provides a signal to the proces- 
sing unit in response to the ribbon transport. 

2. Apparatus according to claim l f characterized 
in that the processing unit determines the ribbon supply in 
the ribbon cassette by means of a memory in which angular 

15 rotation values belonging to a predetermined signal of the 
detector and corresponding to consecutive values of the rib- 
bon supply, are stored, wherein after reception of a control 
impulse the processing unit operates the motor until said 
predetermined signal of the detector is received/ wherein 

20 the processing unit measures the actual angular rotation 

value and compares the measured value with the stored angu- 
lar rotation values in order to determine the ribbon supply 
present/ whereafter the processing unit energizes the motor 
at each printed character for an angular rotation determined 

25 by the ribbon supply present and the printer character. 

3. Apparatus according to claim 2, characterized 
by a switching means for delivering a control impulse to the 
processing unit at opening and closing a protection cover of 
the printer through which cover the ribbon cassette is ac- 

30 cessible. 

4. Apparatus according to claim 2 or 3 , charac- 
terized by means for delivering a control impulse to the 
processing unit each time after printing a number of charac- 
ters. 

35 5. Apparatus according to claim 2, 3 or 4, cha- 

racterized in that the detector generates an impulse signal 
at the transport of the ribbon, wherein said predetermined 
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signal of the detector corresponds to at least one impulse. 

6. Apparatus according to claim 5 f characterized 
in that after reception of a control impulse the processing 
unit only initiates the measurement of the angular rotation 

5 after reception of a first impulse from the detector. 

7. Apparatus according to claim 6, characterized 
in that the processing unit delivers an alarm signal to an 
indicator if no impulse is received from the detector after a 
predetermined angular rotation of the motor. 

10 8. Apparatus according to claim 5, 6 or 7, charac- 

terized in that a rotatable detection shaft is provided, one 
end of which can be directly coupled to the supply spool, 
while the other end carries a disc having detection elements 
regularly distributed along its circumference, wherein the 

15 detector is located adjacent the circumference of the disc 
and generates an impulse at the passage of each detection 
element. 

9. Apparatus according to claim 8, characterized 
in that the detector consists of a phototransistor located 

20 opposite of a light source, wherein a circumferential edge of 
the disc projects between the light source and the fototran- 
sistor, said circumferential edge having slits regularly dis- 
tributed along the circumference. 

10. Ribbon cassette to be used in a printer having 
25 an apparatus according to anyone of the preceding claims, 

which ribbon cassette comprises a cassette casing with an 
output and a feed opening, a supply spool with a ribbon sup- 
ply and a take-up spool for the used ribbon, characterize^ in 
that the inked ribbon is directly led from the supply spool 

30 through the output and feed openings to the take-up spool, 
wherein both spools each are provided with a hollow 
spool hub which is accessible for and can be coupled with a 
driving shaft and a detection shaft, respectively, through an 
opening formed in the bottom wall of the cassette casing. 

35 ii. Ribbon cassette according to claim 10, charac- 

terized in that brake pads for the ribbon are provided in the 
output and feed openings. 

12. Ribbon cassette according to claim 10 or 11, 
characterized in that the cassette casing comprises a pro- 
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jecting boss at a first side and a locking edge at the oppo- 
site side, by means of which the ribbon cassette is lockable 
in the printer. 
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